the oscillation properties are established, which are well known for a linear delay differential equation, such as comparison theorems, explicit nonoscillation and oscillation conditions, dependence of the solution sign on the initial function and the initial value. ᮊ
where a and are nonnegative constants. For the recent contributions k k Ž . w x to the study of Eq. 2 , we refer to 8, 11, 15 . Ž . Other generalizations of Eq. 1 and the relevant references are prew x w x sented in the recent monograph 7 and papers 9, 10, 14, 17, 18, 20 . w x The paper 9 contains an interesting method for the research of oscillation of the multiplicative delay logistic equation Ž . Ž .
without the assumption that the functions r and g are continuous. We k k Ž . prove that the oscillation properties of 4 can be deduced from the corresponding properties of the linear equation Ž .
Ý k k ks1 w x In this paper, we continue the investigation that was begun in 1 . For Ž . logistic equation 4 , we obtain the properties which were formerly established only for a linear equation: comparison of the oscillation properties of two equations, comparison of solutions of a differential equation and differential inequalities, positiveness condition for a given solution, etc.
Here we apply the same method which we used before for the study of oscillation properties for various classes of linear functional differential w x and impulsive equations 2᎐6 . Similar to the above investigations, we prove that the existence of a nonoscillatory solution for a differential equation is equivalent to the existence of a nonnegative solution for some explicitly constructed nonlinear integral inequality.
Integral equations that correspond to such inequalities are widely used Ž w x . in the oscillation theory see, for example, 7, 8, 11 . However, for some oscillation problems, integral inequalities can be a more useful tool than integral equations. All the results of this paper are based on such an inequality.
The paper is organized as follows. In Sections 2᎐4, we consider an Ž . equation, which is obtained from 4 by the following substitution y t Ž .
x t s y1.
Ž .
K
On the base of the results of the previous sections, in Section 5 we Ž . investigate delay logistic equation 4 and some generalized logistic equation.
PRELIMINARIES
Consider a scalar delay differential equation
under the following conditions:
Ž . Together with 6 , we consider for each t G 0 an initial value problem
We also assume that the following hypothesis holds: We will present here some lemmas which will be used in the proof of the main results.
Consider the linear delay differential equation
and the differential inequalities 
Ž .
1. There exists a nonoscillatory solution of Eq. 9 .
2. There exists an e¨entually positi¨e solution of the inequality 10 .
3. There exists an e¨entually negati¨e solution of the inequality 11 .
There exists t G 0 such that the inequality
where the sum contains only such terms for which h t G t , has a nonnega- 
then all the solutions of Eq. 9 are oscillatory.
OSCILLATION CRITERIA

Ž .
Together with Eq. 6 , consider differential inequalities
Ž . Ž . In this section and the next one, we assume that a1 ᎐ a3 hold and Ž . Ž . Ž . consider only such solutions of 6 , 15 , and 16 for which the following condition holds: 
where
Ž . Ž . Then there exists t G t such that h t G t for t G t . Denote t s 
Ž . From 18 , we have u t F u t , and by induction, we can prove that 0 0
There exists a pointwise limit of the nonincreasing positive sequence 
Ž . Ž . Proof. Suppose 1 holds. By the proof of implication 1 ª 2 in Theorem 1, we have the representation Ž . denote h t s min h t , a s lim sup H Ý r s ds. Suppose a -, x is a solution of the problem 7 , 8 . Ž .
Ž . Ž . 
Ž . Theorem 2 implies that there exists an eventually negative solution of 6 . 
